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ABSTRACT: 

PURPOSE: To decrease the number of times of peeling photoresists, to prevent 
shorting and to improve 4 yield by continuously forming respective layers of a 
TFT and forming a drain electrode, drain line and source electrode of the same 
material as the material of a display electrode by the same processing. 

CONSTITUTION: The TFT has the gate electrode integral with the gate line, a 
gate insulating film which is provided on an insulating substrate so as to 
cover this gate electrode an amorphous silicon active layer which is provided 
thereon, two amorphous silicon contact layers which are provided apart from 
each other thereon and two metallic layers which are provided thereon. The 
source electrode 25 formed integrally with the display electrode 26 is formed 
on the one metallic layer of these two metallic layers and the drain electrode 
23 which is formed integrally with the drain line 24 and made of the same 
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material as the material of the display electrode 26 is formed on another 
metallic layer. An org. film of about the same film thickness as the film 
thickness of the TFT is provided under this display electrode 26 over the 
entire area of the insulating substrate exclusive of the TFT. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[hidustrial Application] this invention relates to the high yield, the liquid crystal display which attained reduction of the number of 

masks of a manufacturing process, and its manufacture method 

[0002] 

[Description of the Prior Art] In recent years, active matrix liquid crystal display is used for display units, such as portable [ TV ], 
a video monitor liquid crystal projector, and OA equipment, etc., and is already commercialized. As a conventional TFT substrate 
for liquid crystal displays, there was a thing as shown in drawing 9 . A gate electrode (5 1 ) Gaea truck in (52) auxiliary capacity 
electrode (53) is prepared on a transparent insulatmg substrate (50), this is covered and the gate insulator layer (54) is prepared 
all over the insulating substrate (50). 

[0003] TFT which consists of the amorphous silicon (it abbreviates to N+a-Si below) (56), (57), the semiconductor protective 
coat (58), drain electrode (59), and source electrode (61) of an amorphous silicon (it abbreviates to a-Si below) (55) impurity 
dope of NONDO-PU is prepared in the field corresponding to the aforementioned gate electrode (5 1 ) on this gate insulator layer 
(54). 

[0004] Furthermore, the drain line (60) of the aforementioned drain electrode (59) and one is prepared in the direction which 
intersects perpendicularly with the aforementioned Gaea truck in (52) on the aforementioned gate insulator layer (54). Moreover, 
the display electrode (62) which consists of ITO is prepared in the field surrounded by the aforementioned Gaea truck in (52) and 
aforementioned DORERAIN (60) on the aforementioned gate insulator layer (54). This display electrode (62) is electrically 
connected with the aforementioned source electrode (61). 

[0005] Then, the manufacture method is explained. First, on a transparent insulating substrate (50), sputtering of the metals, such 
as Cr, is carried out, they are pattemized, and a gate electrode (51), the Gaea truck m (52) of this and one, and an auxiliary ' 
capacity electrode (53) are formed. Next, it considers as a gate insulator layer (54), and SiNx is formed by the plasma CVD 
method, a-Si and SiNx are continuously formed by the plasma CVD method similarly, SiNx is pattemized, and it considers as a 
semiconductor protective coat (58). And after forming N+a-Si by the plasma CVD method, N+a-Si and a-Si are 
and the drain section, the source section, and the channel section of TFT are formed. Then, sputtering of the ITO is carried out, it 
is pattemized and a display electrode (62) is formed. And sputtering of the aluminum/Mo is carried out, it is pattemized and the 
drain line (60) and source electrode (61) of a drain electrode (59), this, and one are formed 
[0006] 

[Problem(s) to be Solved by the hivention] In the manufacture method, the number of masks becomes five or more sheets, and the 
conventional liquid crystal display shown by drawing 9 is ** whose manufacturing cost was large. Moreover, phot lithogr'aphy-m 
process, in case it was especially resist ablation, when a foreign matter existed in manufacture process, and this became a hole 
and carried out sputtering of aluminum, the Cr, etc. after that, these metals entered this hole and it became a short cause 
[0007] 

[Means for Solving the Problem] By this invention, the above-mentioned technical problem is solved by forming an a-Si layer, an 
N+a-Si layer, and metal continuously and being the same material as a display electrode and forming a drain electrode, a drain 
line, and a source electrode according to the same process 
[0008] 

[Function] Since a mask will end by two sheets and pattemizes a display electrode by one of sheets of this fiirther about formation 
of a TFT island by carrying out continuation membrane formation of a gate insulator layer, a-Si, N+a-Si, and the metal, it will be 
said with at least three masks also at all processes that it is enough. 

[0009] Moreover, since a hole will not appear even if the foreign matter exists in order that there may be no photo lithography 
process before metal formation, it can prevent that metal goes into a hole and short-circuit occurs. Furthermore, in this 
application, at the time of formation of a display electrode, a drain line, a drain electrode, and a source electrode are formed fi-om 
ITO at the same process by the same matenal as this, and the number of processes is cut down. Although the problem of 
producing the stage piece of ITO by the level difference of TFT is caused, by this invention, further, this prepared the organic film 
in all the fields except TFT, and after it loses a level difference, it has solved this problem by the method of formine ITO 
[0010] r J B • 

[Example] Hereafter, the example of this invention is explained in detail. Drawing 1 to drawing 8 is the cross section showing the 
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m,anufacture method of the liquid crystal display of this application example. First, as drawing 1 shows, on a transparent 
mailatmg substrate (10), Cr jsformed and pattemized by the thickness of 1500A, and a gate electrode (1 1) the Gaea truck in 
( 1 2), and an auxiliary capacity electrode ( 1 3) are prepared. — 
[001 1] Then, as a gate insulator layer, 1000-2000A and an N+a-Si film.(16) are carried out by SOOA . and continuation membrane 
tonnation of the Cr fibn (17) is carried out [ for example, a SiNx film (14) ] for 4000A and an a-Sl fihn (15) by the thickness of 
1000^. And etching removal of the SiNx film (14) of the field except the TFT section, an a-Si fihn (15), an N+a-Si fihn (16) and 
the Cr fihn ( 1 7) is carried out like drawing 3 . There is one mask used at this time. 

[00 1 2] Next, there is a process which covers an acryUc resin system organic fihn ( 1 8) all over removing TFT First acrylic resin 
IS applied by about 3000A thickness all over a substrate by the spin coater, is baked in nitrogen atmosphere, and an' acrylic resin 
fihn is formed. Baking is the influence and the heat to TFT. Moreover, you may heat for 2 - 3 minutes with a hot plate And 
flattemng of the acrylic resin fihn is carried out by hght ashing, the fi-ont face of the TFT section is exposed, as the method of 
flattemng, when [ make it whose a fi-ont face of the TFT section and fi-ont face of an acrylic resin system organic fihn connected 
gently-slopmg like drawing 4 1 an organic fihn is a negative form, tooth-back exposure is performed by using the aforementioned 
Cr fihn (17) as a mask, and there is also a method of removing the organic fihn on TFT again 

[00 1 3] Then, even at a fi-ont process, the substrate fi-ont face which became smooth is made into a ground, and ITO ( 1 9) is 
formed in the whole surface b^OOA thickness, and a resist (20) is covered to each field of a drain electrode (23) a drain Ime 
(24), a source electrode (25), an^ a display electrode (26) ( drawing 5 ), it **********s to it, and the structure of drawing 6 is 

acquired. Also at this tmie, ITO (19), Cr (17), and N+a-Si (16) are **********ed with one mask. 

[0014] Furthermore, a resist (2 1) is applied to the field of a display electrode (26) like drawing? , and nickel (22) is plated on the 
fi-ont face of the dram electrode (23) which changes by ITO, a drain line (24), and a source electrode (25). After plating of nickel 
(22) makes an ITO front face cany out the reduction deposit of the Pd in a palladium chloride, in plating liquid, such as a mckel 
sulfate, a nickel chlonde, a nickel amiosulfonate, an ammonium chloride, a way acid, a brightener, and a pit prevention agent it 
makes Pd a catalyst, is made to **** nickel, and is made. Resistance has not turned ITO to electrode wiring greatly Therefore 
the front face of the drain electrode (23) drain line (24) which changes by ITO, and a source electrode (25) is covered with nickel 
and conductivity is raised. In addition, metals, such as not only nickel but aluminum, molybdenum, titanium, etc are sufficient 
[00 1 5] Although It exfoliated ( drawings ) and the resist (2 1 ) was finally omitted drawing, a passivation membrane and an 
onentation film are prepared, liquid ciystal is poured in the opposite substrate equipped with the counterelectrode, lamination 
and m between, and the liquid crystal display of this invention is completed. The feature of this invention is in the manufacture 
method by which continuation membrane formation of a SiNx fihn ( 1 4) a-Si film ( 1 5), an N+a-Si fihn ( 1 6), and the Cr film ( 1 7) 
is earned out, and photo hthography is not perfonned to the 1st at leaTjust before Cr film (17) membrane fonnation. Thereby, a 
hole IS generated and the short-cu-cuit between the gate drains by an electrode material entering there and between the gate 
sources can be prevented. That is, while Cr fihn (17) is an electrode, they are also an a-Si film (15) and a protective coat of 
N+a-Si (16). It IS what intensity and the chemical resistance in the case of etching are taken into consideration for that especially 
Cr IS used. When Cr serves as a protective coat and the foreign matter exists in the case of the application of a resist, ablation, and 
etching, these can be taken and a bird clapper is prevented in a hole. 

[0016] It is in the place cunently fonned in the 2nd by ITO the same material as a display electrode (26), and here in the display 
electrode (26), the drain electrode (23), the source electrode (25), and the drain line (24). For this reason, it can prevent shifting 
m the case of a mask alignment and losing the electric contact between the source electrode (61) which changes with metal like 
the conventional example, and the display electrode (62) which changes by ITO therefore. Therefore, the cheap low exposure 
machme of mask alignment precision can be used, and low-cost-ization is attained. "Moreover, since ITO is connected with the 
best layer of TFT from the substrate side in this case, the problem of becoming easy to produce the stage piece of ITO by the level 
difference of TFT arises. Drawing 10 is a cross section when having not prepared the aciylic resin system organic film, hi the 
stage piece of ITO, and the portion of B, it is easy to produce an adhesive agent with the ground of ITO in the portion of A of 
drawing. For this reason, in this application, the aciylic resin system organic film (18) was prepared in the lower part of ITO, the 
level difference was lost, and tiie stage piece of ITO is prevented. 

[0017] The mask which manufacture of tiie TFT substrate of this example takes so that clearly [ the 3rd ] from explanation of the 

above-mentioned manufacturing process has decreased remarkably compared with three sheets and the former 

[0018] 

[Effect of the hivention] The masks which manufacture of a TFT substrate takes decreased in number to at least four sheets by the 
structure and its manufacture method of this invention also including the mask for contact hole formation of a terminal area so that 
clearly from the above explanation. As for this, the defects whose gaps in the case of a mask alignment are the cause will decrease 
m number. Moreover, the number of times which exfoliates a photoresist became fewer, it led to short prevention, and the yield 
improved. 

[0019] Furthennore, by preparing an acrylic resin system organic film in all the fields except TFT on an insulating substrate, the 
protrusion of TFT will be lost, there will be no curve with a display electrode, a source electrode, and going too far drain line and 
dram electrode in the composition to which the display electrode with one of the features of this application, the drain line, and the 
dram electrode have changed from ITO by one, and it will be connected smoothly. The stage piece of ITO was lost by this and the 
yield improved. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
ciamages caused by the use of this translation, 

1™'/^/'™^ ^^^"^ translated by computer. So the translation may not reflect the origmal precisely 
2. **** shows the word which can not be translated. ' 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the manufacturing process of the example of this invention 
Prawinp2] It is the cross section of the manufacturing process of the operation view of this mvention 
[Drawinp 3] It is the cross section of the manufacturing process of the example of this invention 
[Drawing 4] It is the cross section of the manufacturing process of the example of this invention 
Prawinp5] It is the cross section of the manufacturing process of the example of this invention 
[Drawing 6] It is the cross section of the manufacturing process of the example of this invention 
Prawing?] It is the cross section of the manufacturing process of the example of this invention 
Prawing 8] It is the cross section of the manufacturing process of the example of this invention 
Prawing 91 It is the cross section of the conventional liquid crystal display. 
Prawing 101 It is the cross section of the conventional liquid crystal display 
Pescription of Notations] 

10 hisulating Substrate 

1 1 Gate Electrode 

12 Gaea Truck In 

13 Auxiliary Capacity Electrode 

14 SiNa 
15a-Si 
16N+a-Si 

17 Cr 

18 Acrylic Resin System Organic Film 
19IT0 

20 21 Resist 

22 Ni 

23 Drain Electrode 

24 Drain Line 

25 Source Electrode 

26 Display Electrode 
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